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$C_{i}^{J}$ : $i+l$
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$s_{n}=(o_{1}(n-L_{1}+T_{1}+1\lambda\cdots$ , $o_{1}(n-[),Q_{1}(n-T_{\rceil}+[),\cdots,Q_{1}(n),\cdots$ ,
$o_{j}(n-L_{j}+\tau_{i}+1),\cdots,O_{i}(n-1),Q_{i}(n-T_{i}+l\lambda\cdots Q_{i}(n)\cdots$,
$o_{M}(n-L_{M}+\tau_{M}+\iota),\ldots,$ $o_{M}(n-1)$,












$K_{i}^{O}(s_{n})=\{0,\ldots,$ $J_{Rx\cdot\prime}-J_{j}(n)- \sum_{l=1}^{L_{\text{ }}-T_{-}-\iota_{O_{j}(n-l)-[-J_{l-1}(n)]^{+}}}$
$- \sum_{l=0}^{T_{-}-\iota_{Q_{i}(n-l)\}}}$
, $i=1,\ldots,$ $M$ (2.3)
$K_{i}^{P}(s_{n})=\{0,\ldots, mn\{J_{j}(n),C_{j},J_{R}.;-J_{j}(n)\}\},i=1,\ldots,M-1$
(2.4)









$a\in K(s_{n})$ f $|$ $s$
$f(S)$ $\{f(s)\in K(s);s\in S\}$
$J_{i}(n+1)=J_{j}(n)+Q_{i}(n-T_{i}+1)-P_{j}^{1}(n),$ $i=1,\ldots,$ $M$ (2.6)
$J_{i}(n+1)=J_{i}(n)+P_{i}(n)-O_{i+1}(n-L_{i+1}+\tau_{i+1}+1)$
$t=1,\ldots,M-1(2.7)$
$J_{M}(n+1)=$ mx $\{J_{M}(n)+P_{M}(n)-D(n),-B_{R}\}$ (2.8)
$P_{l}’(n)$ $n$
$P’(n)=m\dot{m}\{P, (n), C_{l}(n)\}$ (2.9)





























$o_{H}(n)= \min\{\begin{array}{l}D(n-1)+B_{1}(n-1),M_{\iota}-l_{l}(n)-\vdash J_{--|}(n)]^{\star}-\sum_{l-l}O_{|}(n-l)-\sum_{=0}’Q_{|}(n-l)\iota,- r,-|T_{\prime}I\end{array}\}3.1)$



































































$M_{i},N_{i},$ $i=l,$ $\ldots,M$ SBOS





$S_{H}=\{s_{0}\}$ , $H(s_{0})=0$ ,
$TC=0$ , $s=s_{0}$ , $1=0$




$\delta_{S\beta},$ $=1$ , $s=s’;=0,$ $s\neq s’$
4. ( )













4-2; $S\not\in S_{T}$ $1\leq m-N$ $S_{T}=S_{T}+\{s\}$ ,
$v(s)=1$ $s\in S_{T}$ $l\leq m-N$
$v(s)=v(s)+1$
4-3 : $1=1+1$ $1\geq m$ 5
4-1




















$S_{\overline{F}}S_{Q}$ $S_{V}$ $q(s)$ $s$ $S_{0}$
$s\in S_{V}$
$h(s)=w(s)-w(s_{0})$
$\lambda$ $(\lambda$ $<$ 1 $)$ $Q$ ,
$R$ $\epsilon’,$ $\epsilon’>0$ $S_{ll}=\phi,$ $S_{T}=\{s_{0}\}$ ,
TC$=0,$ $s=s_{0},$ $k=l=1,$ $q=0,$ $g(O)=g$ ,
$W=bigM$
8. ( )












8-2 : $s\in S_{U}$
$w(s)=. \in m\dot{m}\{r(s,a)+\sum_{s\cdot\epsilon S}p(s,s’,a)h(s’)\}$
$N(s,f(s))$ $K(s)$
$f(s)$ $p(s,s’,a)>0$




9-1 : $s$ $f(s)$
$S’$
$TC=TC+r(s,f(s))$ , $s=s’$
9-2 : $S\not\in S_{V}$ $s\not\in S_{U}$
$S_{V}=S_{V}\cup\{s\}$ , $S_{T}=S_{T}\cup\{s\}$ , $s$
$v(s)=1$ $f(s)$
$w(s)=r(s,f(s))$
9-3 : $s\not\in S_{V}$ $s\in S_{U}$ $S_{V}=S_{V}\cup\{s\}$ ,
$S_{U}=S_{U}-\{s\}$ , $S_{T}=S_{T}\cup\{s\}$ , $s$
$v(s)=1$
9-4 : $s\in S_{\nabla}$ $s\not\in S_{T}$ $S_{T}=S_{T}+\{s\}$ ,
$v(s)=1$








$h(s_{0})=(1-\lambda^{k}v(s_{\text{ }})/m)w(s_{\text{ }})+(\lambda^{k}v(s_{\text{ }})/m)r(s_{\text{ }},f(s_{\text{ }}))-g$











13-2: $q=R$ so $=s_{r}$ 13-4
$q<Q$ 13-4
$q\geq Q$ 13-3




















$(C_{1}^{/}.C_{-}’.C_{\backslash }^{f})=(1,3,6),$ $(C_{1}^{/}.C_{2}^{/},C_{3}’)=(3,6,12)$ ,
$(C_{1}^{B}.C_{2}^{B},C_{3}^{B})=(0,0,80)$ ,






$A:P_{3}=1$ ( ), $=3$
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$=$ $Oc_{\iota}$ $\sim\cdotarrow$ $arrow\sim\cdots\cdots$ $Oc$, $arrow\sim\cdots\cdots$ $arrow\sim\cdots\cdot\cdot\ovalbox{\tt\small REJECT} Oc_{4\prime}$ $arrow\sim\cdots D(’\iota.)$
$Q_{\mathfrak{l}}$ $(n$ $T_{1})$ Q. $(n)$
-




Production AAA BBB CCC ABC CBAca. dist.
SBMPIM $56.562\pm 0.099$ $80.666\pm 0.100$ $171.768\pm 0.308$ $127.229\pm 0.325$ $86.260\pm 0.154$
$69.859\pm 0.350$ $92.199\pm 0.966$ $210.236\pm 1.261$ $158.678\pm 0.964$ $92.044\pm 0.836$
22.675% 12.960% 21.443% 23.645% 5.548%
Kanban
$M:5,5,8$ $M:5,6,8$ $M:6,6,11$ $M:5,6,9$ $M:6,6,9$
$N:3,3,3$ $N:3,3,4$ $N:9,8,10$ $N:3,4,9$ $N:7,3,3$
$65.951\pm 0.451$ $84.093\pm 0.730$ $190.735\pm 1.0139$ $138.856\pm 0.997$ $98.214\pm 0.899$
Base stock 15.600% 3.215% 10.254% 8.079% 12.615%
$S:2,3,8$ $S:3,3,9$ $S:6,7,15$ $S:1,2,14$ $S:9,4,8$
93200 0690 $110881\pm 0963$ $221230\pm 1032$ $159323\pm 0.719$ $148.880\pm 0.990$
CONWIP 63.269% 36.094% 27.966% 24.343% 71.141%
$S:17$ $S:18$ $S:30$ $S:21$ $S:22$
$81.097\pm 0.318$ $104.602\pm 0.825$ $211.910\pm 1.037$ $179.632\pm 0.732$ $91.534\pm 0.748$
42.565% 28.491% 22.546% 40.254% 5.059%
Hybrid $S:20$ $S:22$ $S:35$ $S:29$ $S:22$
$M:5,8$ $M:5,9$ $M:6,9$ $M:6,10$ $M:6,9$
$N:3,3$ $N:3,4$ $N:9,10$ $N:3,9$ $N:3,3$
$58.589\pm 0.294$ $82.146\pm 0.742$ $189.826\pm 1.046$ $137.841\pm 0.975$ $89.001\pm 0.695$
2.884% 0.790% 9.707% 7.300% 2.189%
Extended kan- $M:6,6,9$ $M:6,9,10$ $M:9,11,22$ $M:5,6,12$ $M:6,7,9$
ban $N:3,3,3$ $N:5,6,5$ $N:9,9,11$ $N:3,4,10$ $N:9,3,3$
$R:O,O,3$ $R:O,O,O$ $R:O,O,11$ $R:O,O,6$ $R:O,O,3$
$S:1,2,7$ $S:3,2,10$ $S:6,0,11$ $S:O,1,10$ $S:9,2,7$
13 SBMPIM
[3]
Production AAA BBBcap. dist.
Proposal Algo-
$56.41\pm 0.147$ $80.669\pm 0.253$
rithm
SBMPIM $56.494\pm 0.017$ $80.634\pm 0.972$
CCC ABC CBA
$172.483\pm 0.981$ $127.678\pm 0.239$ $85.664\pm 0.170$
$172.436\pm 0.954$ $127.926\pm 0.992$ $85.716\pm 0.764$
2 SBMPIM
154
Producion AAA BBB CCC ABC
$m=20\cross l0^{4},$ $N=l0$ $n|^{=50\cross]0^{J},N=]0}$ $n\}^{=}\tilde{J}0\cross 10^{f}N=l0$ $nt^{=j}$.OxlOf, N$=10$ $n|=\tilde{)}0\cross l0^{f},$ $N=10$
ProposaI AIgorithm
$).=0.9_{J}r=0.99,$ $Q=20$ $l=0.\rho_{t}=0.99,$ $Q=l0$ $l=0.J,$ $r=0\rho\rho,$ $Q=20$ $l=0.9,$ $r=0.\theta 9,$ $Q=20$ $\lambda=0.J,$ $r=0.\rho\rho,$ $Q=l0$
$R=l,$ $a=00i$ $R=f,$ $a=0.05$ $R=3,$ $a=0.0)$ $R=3,$ $a=0$.Oi $R=3,$ $a=005$
$\epsilon=l.0,$ $\epsilon’=l.0,$ $\epsilon’’=l.0$ $\epsilon=1.0,$ $\epsilon’=l.0,$ $\epsilon’’=J.0$ $\epsilon=l.0,$ $\epsilon’=l.0,$ $\epsilon’’=J.0$ $\epsilon=l0,$ $\epsilon’=l.\theta,$ $\epsilon’’=J.0$ $\epsilon=l.0,$ $\epsilon’=1.0,$ $\epsilon’’=l.0$
$n\uparrow=].\Uparrow\cross/0^{f},\lambda=0.9,$ $r=0.99nt^{=}\overline{J}.\Uparrow\cross l0^{f},$ $).=0.J,$ $r=099,$ $m=)\prime 0\cross l0^{f},$ $).=0.J,$ $r=0.9?,$ $n\mathfrak{j}^{=50\cross]0^{f},l=0.\oint_{7}=0.?\oint},$ $nt^{=}\overline{J}0\cross l0^{f},$ $l=0.9,$ $r=0.\rho p$ ,
SBMPIM $Q=10_{1}R=3,$ $a=0$.OS $Q=20,$ $R=f,$ $\alpha=0.05$ $Q=20,$ $R=f,$ $\alpha=0$.OS $Q=f0,$ $R=J,$ $a=0.0i$ $Q=20,$ $R=J,$ $a=0.0\tilde{J}$
$\epsilon=1.0,$ $\epsilon’=1.0$ $\iota=l.0,$ $\epsilon’=2.0$ $\epsilon=1.0,$ $\epsilon’=J.0$ $\epsilon=1.0,$ $\epsilon’=2.0$ $\epsilon=1.0,$ $\iota’=2.0$
3 SBMPIM
Production AAA BBB CCC ABC CBAcap. $dIst$.
Kanban 1 31 589 99 36Proposal Algorithm
SBMPIM 7 212 6518 449 92
SBMPIM 1782 22074 266363 54907 19809
4 SBMPIM $(\sec)$
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